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1 

*1«T KV^« r |Sli*|c^llB"*-S*fe'T?fc!?. tt£«ft 
K a y T t . 

ewkwiiu tfrfa^^js^x. wimh**-** v» 

(a) Ilol^/7^f(fir^@^T K^l:, ma 

Iff 1 ©*ft«0^7V^A*(pSfetf fc^ h y JC^#PIffi|F 

fcWBrf-s i &^a^9 k y 7^— ^a^s 

(b) JKlfc^A^^^k^ h y.^-^A^&tcStL 

^^onfrfc^hy^s^i^^^aoL, wiais 

T^^t* f yx-^A^a^ 

(c) ^2^f/7m^ hy^-rA^atftria 
i K^A^^^t* h y ^-^A^aiiic^s 
ft. ^l^A^y^^^t^hy^— ^A^at-** 

J: 6 ^83 £ £ Jttfc U *V £ *»*B-t- 5 *fc$fc 

(d) mrfSl ^vA'fT'^^t:^ h y 7=— ^A-^ailiF 

fE2^A-^7^^tx h y TVi^a 

ft. ma i fc-rA*^?*?^** b y ^— ^>#at«r 

is 2 r^a^t^ x^-t * h y t— y/^mnrnzmft 

[sS3ftiS3] saft^icetftov^Aicja^x, ttr 
iei **ij:a»2-^A^7^t^ h y 7^— ^A^a 
ft. -fft-rft. ^f^^ft^ k y 7^— :/a*hb 
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ft±7y>y^<fr<Z>fo<D&&<Dy"y>7-&$?<ny*y^ 

(f) *E2*-rA^7V^«*ajcJ:5^«|«:*i- 
10 T K^«r»JW-5 2*«B J WB#*ifTWi:, 

(g) !«^-^*7teJ:9SaRftto*L*^7Vf-«r* 

1 **^V2*«BT^'feff^Jfc«»**vfc^JEI«rSc 
■ttMETKi'*£4:JtttU t&fai &:f3«J;0 : 2&7'7:'' 
-f A* T !7 h-^-5^2 tt«S!^a i r t £ 

(a) iflET'Dirs/f-^-^^ft, ^4<ife2O07'7 

%r&*>ftmvhoXs fraa^=— Kt4^4< tt>3o© 

M&9JU Wffi*»or KV^tt*l»»J3J:t;*2« 

30 2T Ku^tt»o©iiscor k^-?*>5, ftns&isis 

(b) linEK^tjfTWKittA-SJifc^A^^^t^ 

=-k««u u**t>, itna^=-KoiinE^2«fii^ 

40 hlif-T'A'i, 
. <c) IME^n-fey-l?-tiWE^A^7^t^ hyf— 

=a- KOttlBlii»c^ hT$ft7t^2as^ttia-^A^ 

^u^nfeot, iwai(rte^hT$nfciMEK2» 

50 (d) m^-r^^y^^^ h VT— TVi/tOTEVIir© 
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(e) «r£»«^»*»ffWt«nE!E«Wt)tf^li:fc»* 

fti ^msr^^x^^aa-i-sfc*© 1 d^^-fy 

WffiM 1 ©*#©^W $ fife:/? jE U^*»5*»«r 
i£ft l ©Mfco^ffl $ ti7t/7 >-^«rSW-f-& £ £ 

ft 1 © 1 v*f~ttAs— 7 tft 2 <o 1 fr-fy ^#a, 
-zf^^ix^fi^tf^h V b, 

W^ft^ h U 7^— ^/Uri>k©ttriaft2 01#;:/ 
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Wte^Rtt* ItffE 1 y^t * h y 

^A»fe©ttffiaiR**l*fc^^ h y <D%2<D l ft-fyis?- 
?Ar--?b. VfiS.Zfcrfi'J-'fyVTKA h y x-TVi. 
36*6©J!WE5B«S*lfc*^ h y ©ft 1 <D2^Cfy>=f-^ 

m^ii^v h y ©ansft2© 1 tfcfy^fAs— -? 

b. 1^m2V>^fr^7y>^\i*YyT—-7Asfrt>V> 
msXRZMttt hV<omd.Wii<n2fo7yi<'^jrfi> 

> h y gina 1 y^t-^ * b y 

bmfti-Z^fkb, 

m^l^r^-fy^^^ b y 7^— ^>uA»6»©ittBa 

^axfc^v h y oinaft2© 1 >*&a?— ? 

20 B&f£ft 2 C0^U^7^^ h yT 1 — 7VW)>£© 

Afobmii-z*WLb*ffik.±^b*mwibtz^*T 

30 (l) l»crB*yih(caf#$^fc!E«»*>ffW©^ft< 
£ 2 ^^^ft 5 ^^^fE^-f-^lE^^Sff -t 

*(WJU «rtE**©r K^tt»l«»4:JK2«p»*- 

40 m-f-Z>xT?7bs 

(2) WEHR^-bfTWlcM^^^ ^A>77'y>'?Kx 

(3) iWa^a-feyf-**feO**T K^*r*ttr 

50 ^ h 5 7 L -^6»BI*Hit*^*-^tU stria 
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(4) fiWBWMROfflLT KU^f^***fe©«TE#* 

t? # -5 ^ A- £ * 7 s " s> :/ t *. ft r 4r«p 

liMWl 2 3 »*Sl l »cE«05*fe»c*3V^"C, 

(6) ufria^niriyif-3^&©airE**r Ku^t, ttna-^ 

(7) KTE^ta-lrs/-^A>fe08jrtE**T KU*i», fcSl^ 

(8) fiWBig««r|»ffi*li&^bfflLr K^U^^fcft 

p ? t Z ts fe te«x.fc r £ * 

[^HfeMfftRH] 
[0 00 1]. 

IM*Lh<J!>JflJJH#»] MWtt, -io^^fttftt 
^r^Jfex^ - K d t -S * — 7 
[0 0 0 2] ft**. MlP«01Bj£^#mROflEActt 

^satfcsiieawffauwifo 7/92 s, S5if©w 

#-8-*r*MtRi- 5 r t (c J: o X 30E3fea WfPtiMon A« 

[0 0 0 3] 

*^n— «r*a**5*»-C&S. i"ftto*>. ^7Vf 
K«fc»9, WS-'^i-cofa-f.f y/ii IE 
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[0 0 0 41 W-^iS, i)**7*=— K (D 

EC-C^t) , ii) tf-^S'KT KU*ICSH-5T h> 

lciti-ar ku*£j£ v iii)^--<7V h*^5ffl-r7t* 
^ty*/arm (CACHEtft) . -fyvf- 

10 y'/arm, iv) A*^7^Klc*H-5t»ft*-^ 

V-V9^, ♦♦fC^«»3effl!9(Cff5«fT (EXE 
CC^-f) t&5^^7^V^t5, 07ttr© 

[0 0 0 53 0 7(C^-fip(C. gfLl/^^^^f-^^ 
>-Cf=-KU, 4O0>^<££|S]B#t::;*-^lx— i/ a ^ 

4-m, 1 1 - i 4fi^rx>r^7>r ^(cj: 

20 ST K^^rAGEN^J;»3|f^Lftt7ix(iftf)ftv\ 
SW^asx^^vteASffifc:* (TAR 

ftv\ 

[0 0 0 6] X^^A* (BR) ICi 

k^^ay M±B7©EXEC7»— X«5f->f ^A>9*3 

30 

[00073 row-cfflv^Wse©^?^****. fi: 

tS^TftV^y^^^-CfeSo CO/7^fft*tt 

**#-C, ^^f** (BR) ^CjISK 
(TARG) »C«oS*n**»&TfS>5. rft^"b> ^7 

li, fcSftftdiA&U&ft^lC0#s TARG^CO0J# 

40 tes^sjers. aft, -to^^owr 

[0 0 0 8] ±iEL?t#iiXtt, ftffW*^7^9Si>*tC 

^7^tt, iWUPiSTARGfceaSSJxS* 1 ?***:^^* 

^at>. ^f? (exec) **TUftrtiitfft&ftv\ m 

•PjJSTARGfclEaSnftV^EXECfci *J«3e*ib 
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7y v^K&Sag bT 3 *4 A^lMBEtoH6+ 5 0 
[0 0 0 9] A*Wt#^7V^A*iS»i&H4v^i:*: 

v^-**(tH LT^f^ lifter £ tffiRi"^* t? 

f3 - Kffi&ic^a - r as? 1 5 r t 

^<£?2b5 0 b*»U 

^f-fis-to^^^cBaaf+S. BEIT 

*l51M'^A'tt*;6»ft$. 
[0 0 10] *fM+^y 7 ^^0^**7* = — A 

tt, ffto(taken) ^l^V ^7 W 1 1 3 OOf ^ ^ 

7*3— K^A^Wtt, aeaWM* 4,477,872-^ (« 
W# : Losq fc) £*E4$i*f& 4,430, 706# : 

Sand) *cffiasnfc±5ic, rf^-Kb^^f-y 

[00 11] DHTttiy h !/ ©f-Z/l'-C&S, 

*.?^5. »ft(c^7V^A*dJSMT$Kfci:*. S*ft 
^S^i^A^i&si&jx*:*^ -to try Mi-fe * h- 

DHFi:r^t^^5 c DHTxy h loirs' h^ti 
«S*fcj&s-ftbfcv^ »g\ ttefc-^^hy tttHE 

*rtn*u mm^ n^Mtyy^^zm-^mrf^-r 

A^A^-r (ASWfcfi, lt-T^) £IeI»}-SMI 
^fc#*7*3-K^^A»«lottfffc<!fe#+S. ba> 

u lowowa^+ST*^— K^-r^««-e*> % ^7 
v^-t-a-t^ ^T**t5: fctt?# 
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[0 0 12] ^^MSfffeftifctttt^o-C 

0HW-BWIIc:*b<*5. /7^tA^ 
^ ^^^A^jHIItT* 
= -^iaai-5ttlC, tfc*Ufc^7V^«:^a(antie 
ipate)U l«**4rttDffli-ri:"C*>5 0 ^ort^ 

[0013] ±*ufcr few gftttco 
?^$ 0 *tt©9aiu^-<^aifli*as#auftv^ 

7***y-y y^A-— (step through) -f 5 leffl b £> ill- 
CD^ y * ii) #\z J; >9 7^3— K 

y&*Ms<tr7T\C&<&mk* iv) $E D Hi $ 3x^7^ 
20 7^liTK^) ^r-<^^y^>'^ic^ij&i-57'n 

■t p ^(oit *><d^Wl 1 4r* it 5 r t as? * 5 e 
[0014] ri^ft^fesj i:v^pr tft, curvet) 

(guess) SnfcftffWt^^fCfcot, ftfr 
*LftV^7 y^JcStUT^A^-f J4*V>r t tC^So 

[0015] ^ir® 0 ta t * >r a^««m»h:, (f^- 

30 K*>TA«l*t 9, x=i-^B8@ 

fTfcn'*rtas^»*^7t^7^fl3*ttJR9ffi 

J: ID, W©9Wb^-f ^^v^^as^n 
*trr t£«£E-*-"5o r^^asfi£5tib7t^, 7*7>- 

40 a-K-rsrtas-e**. t^^?> *«r»owb^^A 
[0016] ±T?tt^as. ^«5^<o*itri&t)fflb^ 

^AT-J|B*»I4. 3,559, 183-^rafcJICfaig. 

Ztlft f-fy'y t 5 L K.XY}) ! r—y*A'l ( I5^# : Sussen 
guth) (D*H-5^B?&5 0 rtLtt, ±4Bbfc7*a— K 

h y^-^A'flD*8fr*^^aMa-f-5 i b«)?fe6. 

+ftfc*>, BHTilxyHJof-7*^Tfc4. 
?, ^ltf®l9iilba5ff^K"C»'^5^^07 r n y#<nT K 
50 W^frttAi-d.^^ (^^s'">^^^|i^ 
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[00 17] *0 3 0©IttJ:5, Ky S#(1D 
ttt, BHT«*tt*«f»?)HJU^^A|C-C rsajfej 

SrWBLfctttt. BHT«*»iTO8B«T KU**rW 
[0 0 1 8j.ttot, BHTxyhyil 

[0 0 19] ^x^fTS^^^K^niry-r 
tt, BHT^vhyic^S), t^Mlo@«TK^i: 

[0020] BHTis*iMfcoau«ry^>r^ 

<!:#, BHTtt^D-feyttOCOT^i/9^l:BBt5 
W* BHTWfc>Jlfc:/7:^<0#SE*r r$fe 

»r*-5*5fc:. BHTdS3ELV»A«*»«r*l3e-*-5«^ 

uess) j tv>5Ef§<t r^Wj fct^ 5 

7^^lc(± v BWG (branch-wrong-guess) ~ 
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3m^^A(EXEC)i:lC^Ei-5 0 
[0 0 2 1] 5*3— K^-T A (DEC) Ttt. BWGH20 

BHT3&Si0^7^4r*S4V^*fr % BHTiSga 
10 U^BHT^hyWaU 

ffending) acj/ h y tBHT^fefflflfcU ^OiVh!) 
O^Etc J: 9 j^®$^7S:^^$:^itric^ 5 a-tiast y ^ 

20 BHTic*&£e3«ri:as-e#5r t^a^t 

[0 0 2 2] T K^^^f A(AGEN)fCTx 
r^Vaytt, BHTxy hy©i«T K^*-fTiE. ' 

30 [0 0 2 3] Hfr^-MEXEOdT. BWGCDI£E£:£ 

olutioa)iSEXEC©H'C-'<7*— 

$. BHTdsro^Sttwt^Sftv^tfr^ -fy^ 

istf*fc*b«ri:*EXEcastysi-s*&*^ fesv> 

tt, ^7^36Jfffc*tfcwi:trBHTas^fc#, ^7 
v^dSfffch-^v>Ci:$rEXEC^J^ : 6^lc:, b 

40 k%>\£, »fUV'»r^Va^lCtto-C#**i&»9HlUft' 
[0 0 2 4] rn*Wtr5H, ^S:lo<Jof=J 
yls^$ns^y'yJ^yn-£8 i m£l£Z>® l mtJ-? 

[0 0 2 5] ^-^^^Birs/ih-tMi, A*©#JS 
ifetfGIBMc^a— K*il5 W^li. Johnson, M. , Sup 
50 erscalar Microprocessor Design, Prentice Hall, Chap 
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terl-2, (l991)*#fflU w©«*£E*LX*W*Mf«) 

[0 0 2 6] ^^(C^TilS^^r fCfeSAS, litA/i* 

<Dzfn jr? AttsjHSLX 3 oft^b 5 oodles* bt 
loo^^^^tf***-*-*. £ftrtt«SlX&!U ba> 

So ^^tttRJ8©^n^9AXtf2^XV^<©X, 

lawman-*- 6 r £ as x? £ ft < x ttfc fe fcv < 

XHifc'feftvs 

[0 0 2 7] **»"5fflU(=:BB«+*J:54^7V^ 

$l<Z>#H±, the abstract of 'Limits on Multiple Inst 
ruction Issue' by Michael D. Smith, Hike Johnson, 
andMark A. Horowitz in computer Architecture News, 
Vol.17, No. 2, April 1989, pp. 290-302 fc^Sfl/O"* 

[oo2 8] mm\m?Eik£ti. #»*tt*rry 4r- 

*fr h 4r«H-5 rttfXtS^n-try f-o&ff* 
K 7 -f T'S (trace-driven) W'— 9 s a ^fc/B^X* 

f*= : -K-#-5ri^<K-*-SWa*TUXV^ a ;cd 
[0 0 2 9 ] 'Future Direction'^ "> a y"Ctt, ^# 

[0 0 3 0] *'*»»9ttJL1IF*dS#«7 f =-K«r«l»i- 
S £ 1^5 t&EpSft* 'Single Instruction Parallelism is 

Greater Than Two, ' by Michael Butler, Tse-Yeh, Ya 
le Patt, Mitch Alsup, Hunter Scales and Michael Sh 
ebanow, Computer Aichitecture News, Vol. 19, No. 3, 
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pp.276, May 1991 X£ £>lcH£££ JvCV>5 0 
[0 0 3 1] »5eoflff«tJ:5t, *4w^3fe^|tt 

x; PMR©tt**#fcr ?my?j*<D 
**afefci:!9j6J5iSn*ftiJft*l»v%x, ^X©0J^ds 

20 [0032] rroW*Xtt. io 

0^ r ^V^^^:j{LS-J"5A5, 'Conclutions' •fe^i'g 

«. J JrSfi^XV^. 3 6>(c, RoJzpKSfc-^X^S. 

f--T^^^7t!3 2.0 /«£V>b5.8 

*M«rt-S£* ^JitStJCUX, tJfF'W-'CXb&fT 
30 htfHMH-*. RffXtt, a*©*ff<0*V^-f 

F^f-^X^^ft^— h-^V^(UDF) ft, 17ftV>bl 
1 6 5ji©<£HX1H f ^A'Sfc9^***35^-. rfutt 
<*£) pT^XHft^i:lfe^*±moXV^iS, 
IM'^A'Sfcll 5***fcfcfi**ll*JW#LXi^3. 

[0033] l^mats^xmiu t 

A»t>. iM^A^fc*? 1^9^^/^ ^«r«A5^7 
40 [0 0 3 4] ^E-OTtfe. ^<8Sate^*7^a-feyjh 

m. 5 as b £P8tex# * < x « 4 6 <ev \ 

[0 0 3 5] 
50 5155^ 
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[0 0 3 6] INf ?A>^1t*) I**0^fa-Kt5 
ft&OT'nirylJ-m, :/7X^tfr<frhiifc0 2oiZ>Jlfc 
r^lcStLT*»Bflte»9is&6. ffl 

f-C«^**5A^ &3VV±liiJI»3*6££j&^e#5. 
I0O 3 7] r^-/U*7^ Q -tytj CD5Hfr"Ctt. 

[0 0 3 8] AlfcOHSfcJ;!), fcor^sflJ^-ofe. 

i-ftfc>*>. r<WB»Jfc»**i&e\ i^^A-ri^2 

[0 0 3 9] 4:%Ktc#$«ftto«||«|»:±eo|gjBjAC«r 

[0040] «ffltt^^^*7imio^ 

7*-^ £#te, ##l:»to«f3 

[0041] **Wtt, WW-c^SM^-IBJsJzoeM 

ooftftWttRSltSr-r^y^^H-S,, mite, #s 
T^^fc* MJ^-TVU (MBHT) tlHRtt, Mfe?* 

7 >-^fA~-y<nffiw.zw&-tz^ >hv zmfrtZo 
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MBHT««fcJ:9*©»*«ri«<«tl i W-«. 
10 [004 2] ftflDJzdfc+Sr 

[004 3] 1) «*G>^7>' 

fete tME*^7>'f**o*iroi«r Ku^**tf3i 

20 V h y £Mf5* hTT K^tfflV^ bn-Zxry 

ft.. m^^b^^m^^^zryu^^bVy--- 

[0 0 4 4] 2) tt&W(CflS5V*^.Mi, 

30 ^A^-^^EOWi-V^A-C&o-C, (a) glOl 
^A'^T^^t^hyT 5 — ^Mi, (b) Rift 

tft^ h yteS^^te^SflU BWE 1 
40 t^hyf-^ti, (c) tt2ft-v^^7^f L t 

^ Kyf t -^Mfc*rtEi*^A'^7v^t^ hy 

— g^**jBl+5lt»^ai:. (d) ttiBlfc^^ 
7m^hy 7 1 — £ lt£ 2 

t ^ h y T-zr^wz. t s ji. iwa i s^^^ 
^ ^ h y ^-r^atiMEa t^^-fv >^ 
t ^ k y x—^/i/#i9:oitnaiifTt ^ h y $\ 

50 j&7^Q"feyf-teJ:!) *fT**lfc^5^^ft*«)»^«) 
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[0 0 4 5] 3) ±l£2) (CE^V^x-Mcio^ 

[0046] 4) ±E2) icEttov-xy-Mcisv^ 

t^— ^^aicjiD^iwsnstOTEesr K^i, sir 
ta 2 ^a^^ ^ t.x h y 7^— ^o^i-s^-ai 

[0 0 4 7] 5) ±E2) JcEttOV^AlCSSI^ 

ts ^rfEMifr^att. (e) atriai 

#*>ffyifc, (f) «E2ft^^9> ; 7^«^ikfcJ: 
k. (g) »£^--^*7KJ:?>SaSlfTtoJx*^7^^ 

#*>^wc^$n7tMiar Ku^t, ftsiawsia* 

2*«H^#*>f?^Jtc^$^^«S:*i-aWEr k 

Ni-S*2tt:tt#il!t*«itfcrt«:»«t+5^7 1 
[0 04 8] 6) ^fcWfcffiSV^-M** &&<D7 

ox, (a) ittriarniry+Hoss-e-sn, w<ti2o 

3oorh-^*tu i«riE«*©r K^tt«re*a 
*3nw*aaiju, itriam^or K^ttisi «$M3j;t; 

KU^*±3»!3 0*«CK>r K^tffc9, StTlS 

Hi i^i±ii *mmot*»b«u. «nei?2«^afre 
(b) ^**ra*>frWfc:**£*,fc-*'*' 

^7^t^hUr»^h (c) SiTE:/ a 
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TK^w^-efc^ inai^n-KoifiEitf^^h 
r $ tiftm 2 «&o«dETA'f/7 ^ft^ k y x-t' 

j:<9Sflr$*b6*iir»*)aur Kw^^y^^t^ (d) 
(e) im^v^^htrmtmsMmw^nmt\c 

alls: J: 9 aft $ ftfcfHe a - K k d^-ft U fcv 

ttCK»»%fT^fcJ:5SflrSJxfc»IEi'3--K 

[0 0 4 9] 7) ±E6) lcE$toV*-r-Mc*>v> 

t, i^rD^«»6©iMa**r Kw^fcsirE^A' 

30 7^7 ^fc ^ h y f'—^d^oOTEBE^ffi LOgfl# 

«>iWE**r k^*», *>av^ ttnasE^-ai uot^E 

[0 0 5 0] 8) ±E7) fcEtt©'V^7*A»Ci3V* 

t, ilJEK^fflUcW^ttilrE^v^fTS**©^ 

40 [0 0 5 1 ] 9) *«il^5^fi.H 

^VTSfc^friaWc^au* #l:tto!liV^A*4:7*= — 

^ ; 7 ; -a|-t-^75:*^2^A'9 1 '7*7^9 L t^ h y t^-^U 
f&ot, «rE*2©*»«)^7VWSttEIBl©*» 
fl)^7^6)tf)*ft< itio©7*7^»ia9 
h$ti5 2 25:^A'7 i ^7>7 i t^ h y'r-rA 
SO i:, ISEIRloaft^JHS^^VWSlELV^iS 



% 
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[0 0 5 2] 10) ±E9) tCffittOf^.MCja^ 

-c\ «siRT^?yft^ hyx-7>tt v mi 

© 1 ^7^^A-yi:l2(D 1 lk~?7 Zs^tf A^-~? 
Z-Zti^Mttt^sbD k* ittlElR^^^/i^-^' 

&5v*t, iWEift-^A'^^^t^hy^ 

[0053] 11) ±|£10) iCiMftOS'^.MCjS 
102 ff-jTA^-y tM2<D2 t&v V^^/U— 

o£firf& l ^t: * h y r— ^bSff 

[0 0 5 4] 12) ±15 9) \CtSM<Oi^^MC^>- 

x, mtmfe^m^ saeiRTA'^^fc^h!; 

y>^A — 7k* Ws^2^^y*y>-^^bVT 
[0 0 5 5] 13) ±E9) fcflB*W>5'*T-.Mc*3^ 

> y ^-r^e>ottea4Rsnfc^^ k v ©«e*i 

©2^r7^^-7 - i:^tt:iSEU7tife^ »U« 

^ x h y a>nmm 102 sy^^f^-T' * srjtsfc u 
#u<fcvMfra\ tir^ai^$H7t^^Ky 

[00 5 6] 14)- **Mfc«5*fett. 

StfcoT, (1) iaffi^n-tylMcje#S*L^3E«»*>" 
?T?>J04>fc< i^2-OCD^7V^^rfTP^^^iai!ei-5 

< H3o©7 K^m» IJWBSkOT h*i"*tt#J 



% 
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9, iWEK2as»tt»9<oaft©r kw*-cs>9. ins 
miai^iimi^^^fT^^^s'j.u. nets 2 sum 

^^fr^ttS!*-**^*:^ (2) gtriaH$rft*>fT 

^/7>ft^ hyx-^ottns 

^^bVT—y^mmxh^x. §ti£V3- k©» 
O) iwa^n-feyf-iafeo^r K^^nr k 
ycotmmzx bT^thitm2B^tmm^^yy> 

ttCWlcx ST StLfcK2SP»*sflWa^n-fe S 'ihJ= J: 9 
^tuS^T^^. (4) OTB*a&»t>fflUT 

20 b v ^— ^A^feoiffiKwau t £ fcfc«e^ 

■He J: 9 «rtc^Sixfc«*o*tt^A*^*aW3'J-t 
5»«)rK^J:9ft5^fs'^» (5) ifrist^h 

[0057] 15) ±IE 1 4) lcE«0*ttK:4JW^ 
T. (6) iWB^n*y1h*>feOilrtE#*TKV'^t % StT 

ib^/v^^ h y ^— 7>*»fe©i&ffiK*a u 

<Dm#k&$:iS1-Zx^v7k* (7) tte:ro-fcy-ih&» 

40 [0 0 5 8] 1 6) 1E1 5) fcE«Oi*l:*3V> 

mk-t-zttko 

[0 0 5 9] —laW ft. n{@©y5V^^A— ^£[^B$ 
£<=>K- nHI^T<OMBHTia»Hlfe3Rlli:Jg5RS*L5 0 

7^^^t!3 i<Egdmbhtt&5 0 tt?qtm 

so a, '^sc^r 1 — yAs&^wzitiitx b y— 



% 
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[0 0 6 0] *359!tt. 3O0£tt3IJ&$£*£tf 0 (1) 
IB l eoSOfc«(± i v^«KBfcH+* t» ^ 

fcrJ-acfc-C**. (2) £2<Z>RiMtt, nj«^7 
^f^«l8WcBB-*-5t>0"C*)9, rogRtcJ;'), n 

»ofc^JW*«Btc««8iU W«RK* 
ITjEi-5Ci:ds-c§ SD ( 3 ) ?£3^l£i£Wi2l£-l^ 

b^t>, ^mj-^-c'j^ ^^/ 3 y (itie) 

[0 0 6 1] KsoXlMk -*-fcfo*> % 2lM^7^ 

-#-5. ^^fi^ft^^^WRRHu R**fc\ ««: 
o^7^^*^W-J-6. ^BRRH:;*--^**^ — 

RfcfcaMflfcfflvvc, -t<©^**^r-/VaH:R*^5 

[0 0 6 2] 2f#l7'7^5 L fMtt, *<DR*£ 

Ioo63] i^i/7m^ hy^-TVwsi&i 

[0 0 6 4] 2^1/7^ft^ h y TVWi, \ 
RM^^ft^ h y ^-^/MC**LT<J>fc< £t> 1 

^x^^^tanso 2&#R7*7x^fc* hyf 

l=^8IM-5. £fcfc, 2^1^7^t^hyf-/ 
^£J8i^T, "i ^I/7^ft^ h Uf-^'i; 9 

[0 0 6 5] tfc$S?»i l Z^S^^t ^ K y ^— ^ 
[0 0 6 6] ftftlc, J£«**>frfl|«: 1 ^#1/7 ^ 
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[0 0 6 7] g^-Tii, *«W<0*4#»tt. **r 
7>f^*IMW^fil^ «S*8*:7n^7A 

9^«tt«:f«t5:iH:, ft* l^;u<OS»lJtt 

tic**). =ytf»-i5 r o**ffiaasis»L<a<ft 

£> 0 09^.fis _hf£*Single Instruction Parallelism is 
Greater Than TWfcRfW*** J: 5 lC % iNf ^A-Sfc 
0 2 4V^U5.B A**jtfft*iV^5a»JR3&«**$ 
10 tV> #«Lfc1h>f^A'3fc?U7ft^Ul65ft**^teR 
- Six*. 

[0 0 6 8] SfelC, JcRHft^ jBrettV^:'^ 

[0 0 6 9] **W<o±EBft*sJ:om!s<oifi«i, ¥Ms 

[00 701 

[SIMM] - 

20 JflI§<Z>££ 

[00 7 1] -fy >*f-T K -f*7 V^-A*asR 

ft*<©#a!. i-ftto-fe* #»-&*^J-e&s. *^7^ 
^-rtt^^f-BRft^fcRteSJi, Rioffte 

30 ^7 x^££tf£T©A**if3^1-£ a 

[00 7 2] ^7 AEKMWSrt 

[0 0 7 3] hy^ 30<7D^}X7i.^7 V 

[0 0 7 4] BWG(branch-wrong-ffuess) ^7^f 

40 

[0 0 7 5] SWt^^a ^ ±TO^30 

[00 7 6] ENDOP ««a><Jr*-SMt©*T«rWI=: 
Wo* 
[00 7 7] I. tEtt 

3 ofeS. Kl©Slt«ll4lt# 
50 nR#R^vf-t^hySI»cB8U E30^iSfifiJli 
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[0 0 7 8] r*«^*»r*"5fcft©*lto*-Kj 

©&l£l4appendirt^>'3 ^i&S&So appendix A i4* 

[0 0 7 9] fx&zvyr ?v*im&r 

K^t^^^^t&Sc ***** 
[00 8 0] v^/u— ^47*5 v^g 

So 20 

[0081] Hij4*3gMA5^v— h-j-s = 

[0 0 8 2] ev^»**3(|^|tt1|[»[^7>'^'^ r A— 7* 

5 m u *afe*j Kf— tr^-fs © ic#k-o 

[0 0 8 3] *«MO*l©#*UV^JtWtt. "^A^ 40 
^7^ffl^l2 0 l"©«"Cii>5 0 ^A^^y^^t 

mmm.2 o 1 vtVa^— :/ic*s* £ tiftm&yy 

^ZH&{i2 0 1 tt-eA'^jK— h^yi'a 2 0 2 ;&>£>© 

[0 0 8 4] ^D-feyt2 0 3t*?u?yJ*&MfrtZ 
$K $>5V44s BffG(branchrwrong-guess) 

^B-fe s >t20SI±!j^^-h7K^*TKW i 

^2u^m. mil *M3;h,£A**hy 

-ACgirf W^C|l»7 K * 50 
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©ffl&T K ttvA-^zK— h**?V&202 iCfiiS 
*n* t tt>(C, T KU*-**2 1 4*^tT^A'^ 

y>^mmwL2 0 1 iceassns. 

[00 8 5] mi7yy^i?A'-'7\in (nttSMTCfe 
■tyt2 0 3 lC«fc U-rA'T'tf — h^^y 2 0 2A*6 

^212 tt«S»JcJ2:*0)5ctt*«:««i- 

[0 0 8 6] Jfcl^^^A^^aW/UMf — h** 
<y 2 0 2j&»&I*0 fflSttTV^Hk ^*2 1 4_k© 

2 0 l<D&m (look-up) \Z&t&%5-7LZ> B ^frf-fyts 

T^as^e 2oinii7'7 i"?i?A^7<Dmc&z> n 

3£©2 0 1*4*— ©IM^ATnfi©^— ^fc^r^ 
981:3. ^UT, #^A— ^cpMiMJ^r K^trn* 
©T K^^2 1 1 Srrft-b-CTA'^tf — h^-^ry s/a 
2 0 2 

[0 0 8 7] V^MWSItt2 0U, 

^-^ty^a20 2t, 7'ntj't20 3 |4 N 

h*+yi/a2 0 2*>&©!9ai$*l, — !fc©nli© 
7"7 ^ f ^-T'iW^f 7*7 ^T^fifflgl 2 0 1 \C£ 

■ OfJKSiiS. Ii^7^^li^2i2o5 
*> © 1 O(0v<^ L T 7" o -fe y f* 2 0 3 \cfc& $ it 

r YVTs^T^Z 1 1 ^b"C^A'7^3(K— h*tyi/a2 
0 2K&&£hZ 0 

lOO 8 8] KT2^^A'T?»4 % H^^f^-T" 
©♦♦^Btj/f 2 0 3(Ci 07*3— K*lt % — & s 
i^CD n iiCO^^ T'dS^T^A'^ 1 ^— hurts' 

•> a 2o 2**feTOte5ts>ai$ai5 8 rnbniSt^^ 

"S^-ifA' — ~7\$s*y* 2 1 2^:^UT7'D-feyi?-2 0 3tC 
ea$^5o I^^Fi-. -^A'^y ^^TfflSim 2 0 1 W: 

[0 0 8 9] »3lh^^A43J:t«-©*0«-f'^^A'T» 
ii, n<i0^7^^A'— ^yn-fes/f-2 03fcJ:!J 

^^of^-f^f^m, ^A'9 i ^7>>'7^f-®i^ 

f 20 1 &7yv^<n^m*&<>1t.*<&fa*?u^.y^ 
20 3is^Mi-5^-e, «lJ^$ix5 0 r©t#, ^n-t 
^f4, ^if"^^^fcBaU"C±^L7ti;5ic, gfUv^ 

[0 0 9 0] ^o-fes'1?-2 0 3*SA*©Slff«r*Ti-S 
*T L^?>'fOlM*^7^*7»*)f!5!2 
04Kg< 0 7 , n-fc S /f*2 0 3l4«-^-l'^A't l ©n{®© 




23 

^ftTfthffm 2 0 4 tCfc&1-.5 0 
[0 0 9 1] -fy :/7*7#*>frM «»*>fT*I> 204 
tt. tf^^FIFOCfirst-in-first^utJ-C^Mf^-^o 
f$*>fT?lJ 2 0 4 2 nf@©iV h y trfifc*H"5 Z. t&~C 
S4^Jxtf*e>4V\ -JiOn+1 ■©xi'hyft* 

fcfcffifrf^S-efcSo n+k do 

Vhy(C«t»3. n+l faO-ffyf-pA^- -?<D? *)Ok-l 

[0 0 9 2] n+k fl©^ M jW^fTWfcS JlA: 
f±, n+l ii0^7'/K0 5'bOBi3li*5k-l 

3W*S 2 n*0^^ 2 1 5 © 5 ^©fiB^-^rfr LT^A' 

^7^^M2 o i fcHE&SJis,, (E2*a5*TL 
fcSL f**>fr*l2 0 4tt^#Wte*(Ck-l «r«t*V7 h 
£tv£ 0 k-1 |B©ftt>#i/^v h y ttfl«g$ 

s. . 

[0 0 9 3] HlttafiO^^^- 

vn^^^j-c^. n=2 f-^^^ri: 

*xg V^atCfttMLfc. n=2 £ tfT-Y V Hi 

[0 0 9 4] II. ~?u ?y Jamais— frlsx 

ort ^t?fe5 B ^-fTton^^^x^lcJ: 9, frU 

[0 0 9 5] fVaKy y^T K^AA^M^ 

[0 0 9 6] T K^B A^(Db<@0^^-<D^-^-1rs' K 

*A*— (fall through)i"5r t^S-e#5 0 

~fy ^^fAyx—As^As — TK^Bi^n 

b - Hi©*'* (T K^x ns) ^©^-^-tr 

[0 0 9 7] ^©^□^^©f&O^V^tCtt&^i 

^A— 7fat> y r Ku^E^feBii»Six5^7V^ 
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T Kl^AfrfcHttSftS^Xf-^OU— ^*T?o TK 

[0 0 9 8] Kteifc^fc*^ *XKflnn=2 

-£\ fc(n+l)-*7VU'tt3- ^T'A'-e&O, hy^VKtri 
ple^WilVOO*. E2©*rSS*7Af±, fe#7*© 

[00 9 9] flljfctf, y^hTyy$H^lC0hyy 
A44ABCCfc£. rohy^A-il, TKU^ A*»feBI 
*&$tb5^7^^A~^£D^lC, T KV*B*S«fct*C 

5 5. ^0^7^70- 1*30 

©RflreABCDEiftD* ^©ft©3 0©R«-eAB 

XYiftu, *©SK SV. ABCDEifts. rcor 

£}±, MJ^ABCIiABXfctl*^ h])7*A<B 
CDtt3lal©KatfBXY(c«5ESJi, o^T. Pi h y 
. r^ttTCKHSiftSo *D<Bhy7VK i-fttofe, CD 
30 F, DEA, EAB, XYA, £ cfctfY AB fi^Jg^tL 

[0 10 0] ^A'^7X^fi!l||*|tt©R©E«ttH2 

[0101] III. i m^/u^r^ 
H3tt^^^ilc2 0(0^7V^tr ; f-a|-^5.r^as 

40 t^MJ — 7*A^(HBHT) 4 0 1 t^i>T,5o 

[01021 MBHT401 <D&^> h y tt2oC07*7 
Vf-#Ar- 7(D%km\ZO^X(Dffi®L$:'Str 0 MBHT4 
0 1 3&»fe0 20«)ffl^j4 1 l*Sj:t^4 1 2tt»t4oT 

BGl^to »2©Ui*4 1 2tt»2^7>'f-s/ 
A— T^IE&U BG2-etf 0 

[0 10 3] *^7X^tt20©r.K^ti;?)»»ft 
tt£>H* 0 WJLtf, BG 1 ttl^OT KU*BA1*S± 
t;TAl^^i^TV^S 0 JSlOTK^ft^yf** 
50 OTKW^ 1-t£t>h % BGlffe5» 



% 

(14) 
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ttS*J6i-51«**or TAltfe 
■60 S^xy hy<BGl,BG2> il4O0rKI/^t4*, 

— Tyi^aBfte;* hr.$ti5, B3©BGi*sJ:t;BG 

[0 10 4] «jttf* 8 2©^w^7AltM)^AB 
C«r*tr. w^y^oSWrfcAB, ^xhy^MB 
HT4 0 itcffrt*^5T?*>5 5, •^©^V'hyoWBf 

n^7A©^ syV^ABc»c*tfS-t-5*^hyo 

BA1 = A + ru - 1; TA1 = B; BA2 = B + b; TA2 = C 

[0 10 5] IS 2 3:5ftl5J?*t~5o MBHT4 0 1 *«T Ku- 
*A*^T«l8^T«CT$*i.5»£\ w<z>^hy*3 

TPFAR4 0 2lCftj*$nfcT K^i, MBHT4 

^y > vh-^sr t^s-c^So -?ro^vhy»i, 

*A + iw -l (ctftoJxfe^7^ (T K^Btegoi" 

■C, ^OxVhyH Aa*&B*Ej*»i-*£*fcfc\ B 
ftto*>* -twaivhytt, f. y ^ABC4rStff*"5© 
[0 10 6] B3lC/7tJ:5l^ MBHT40 1 ttKtt 

■^y if^^sns*^ mbht4 0 1 ^rir^ hryvr 
yw-fcte t ^ y > ^ h-r 5 r t as-ct -5 ^ 

tett^ bfc^rc^B ai hT-r$&g25ttw>:: 

O— SPJ-i^O^JcStUTfft^(implicit)-C&S 0 £ £> 
tC, B A2liTAl t)*t><D short htfeS^t 
a*5fc&»oTV*5©:T? % B A2Wtj/ h i: LT^-fr 
WTtSrtH, f-^-T (routineer) (CioT 

lC£oT±Rfct><E>-e«:fcV\ MBHT4 0 1 tt.^ifrSSE - 
y> tabT K^^# (PFAR) 4 0 2 COT K^ICX<5 
#aS**ix5o MBHT4 0 lt*&&9LhtlX\^& k 

tU^^40 3I±PFAR4 0 2<DT K^^MB 
HT4 0 1OT K^*A*»?4 1 3iC&&gm£1-* 8 
PFAR 4 0 2(OT KU^J4**3R?a«>|gttr K^t 
&S 0 L"C\ JtlStSxy h y*3MBHT4 0 1 "CI. 
tt**ffl$;h,fc»£\ fciJ^BG 1 4 1 lfci:t;BG2 
4 1 2tt, ♦♦3SWaT?*©*5 1 fea>i:a{ISii5^7^ 
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[0 10 7] 3iV h y i*MBHT 4 0 1 Ta*tttfflS*l 
tt4tk4 10, 4 11, *5*tM 1 2±0>T K 

h y yA*f4 v ^y^^^-ro^jiBsnfc h y y 

A'**"*', : fi8I$^7thy7'/Wtt^g^S^*)ff^4 0 
4±fc»*>fr*HfcS*t5. fc£U *«Dhy 

So 

[0 1 0 8] Blft>&£*>*r «b-Cfe5iS x MTVWi 
10 3^>^*Tf**>fTai2 0 4^fe^/U^7^^Sf^ 
tt2 0 1lC'<*2 1 5£r;frL"Cei£$it5. Z*iZd<D;< 
J*2 1 5ttBl3tC*%i-flrMfc4 14, 4 15, *3J:tM 
1 6 k\~,X~* 5 ^^W&m 1 

[0 10 9] ^T$^MJ7'>i s ^4 14, 4 1 
5, *5*tM 1 6±fcSWi-5i, Jt|fc*±«l,feC!>h 

y ^ t , fite^»#*>ff5fl 404 o^su snyt h y -? 
*>b*XMri-Zo &W^&#*>*t^J 4 0 4 dMf -S*4 1 

20 .4, 4 1 5, JoitM 1 6±fc^*tfc<DT Kl^i&SfcS 
*TLfchy ^A****^**. itttH4 0Sd£«I 
h y ^W±MBHT4 0 1 tC*nfc*VCV»fe 
lortfciiWU Ui>t>, )M»4 0Si»6©iaiiM 
^•4 1 7 **ffUfc«. MW4»*)fT554 0 6±fc % PJ^ 
h y ^lr#t»tfMftt5. »»^B#*>ft59 4 0 4 a* 

m^H4 14, 41 5, *sit;4 1 61©*tl«i h y 
7^^4 0 5^^^ ^-^a^^hy 
isfita^fa**?^ 404 fab&mzti, mm b y 

30 [0 110] K*r**>fr?iJ4 0 6 |C**>tt^t4*T-fex 
^hya«fc*»frtt, ^6©xxMli4, MB HT 4 
0 lisaWS*U*V^-^"C, MB HT4 0 1lCfc& 

^H5 B rtufeo^ixhy $r|E^-t5tc*i x ■tv^ ; ?4 

0 3 tt h y ^O^l T K^^MBHT4 0 1O7K 

w^a^ss^4 i sicgsgm&f-s, ^ut, hy^ 

BHT40 l^f-^AMf4 1 9*Sj:tM 20^ 
LTMBHT4 0 1 (C&KitdtlS, 
[0 111] jlWi^WVaVtH, ±^iW3SStT 

y^iSjEttUiT-WS^IR!?, #hy^412»* 
37K^I±t>^?40 7 (roirU^^Ji2:l -7^ 

Ot^^^T?MBHT40 l^tSfc*. -tOg3 
T K^3a*HI*T K^iLTiV^n5PFAR4 0 

-2*cd— K4h4« 
[0 112] Bl*>fcd^SJ:5K, ^n-tr 3 'ih2 0 3 

y^^-KT KU^«rT K^^«2 1 4_h 

50 ic^^i-5o 2 i 4 tt-*/u^7 v^sagg 
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2 0 1 tcSBBte *U B 3 (C^STAET A^SST- 4 0 8 IE 
»J6i-4, 0 3*3101+$. STABT 4 0 8 

[0113] *-©fcae>. ^r7— 

jl. START AjfcSS^ 0 8tPFAR4 0 2 (C&KI§j£ 
+ 5. FT* 7+3 ««« 

6iV fctt/M 1 2tPF l AR40 2 (Cg&Jg 
£+5 0 (9J«9*itttfll*<0*ft-CfT*>nSo 
yntj/fH0i lc^+£5K$JWI^&y**- S 7" 
K^»2 1 4*^UT-trl'^*' 4 0 7 ds&fg+So 

«tSoa2 0^a^A««t5. B2©7ta^7- 
AASTK^A (SiB7K^AtfeS^-Cfc5) 

-feUj**4 0 7 <t 0 . ATART A#$ft 
^40 8i»6PFAR402»CD-K$ii5o MB'HT 
4 0 1dS«*$*l5. *Lt, hy^ABCiSMBH 
T 4 0 1 JC^. hT $^ mt)4 1 l*o£tf4 1 
■WlT Kl^D^itfE ££/&+£*> <Z> £&£+£, 
[0114] JfcS+'f^A' (^nj/^f-^^A'^ThttT' 
D-fevy-^f-^^/U) PFAR4 0 2J£T KV^E 

U &w£U7t+-f ^"0, tU2j#AB. CD, E A, B 
C%££M-rz o ***ffll^l'— >a BWGdS 
#*+5*^«Bt+5.-BWG©SL *<0S»±STAHT 
*iH^4 0 8jfc&y**-h 3*1,5. -tOt^i^-^a 
WT&mtMm\±* MBHT40 1 ©3E*f4:*fe"C^ r 

[0115] IV. n tYA/fy? yff«gg 

^ , ^ L a»otr 3E+3 ft co^afs **tr 
[0 116] 79V^IB**iI:fc0>t* h !;ic£<5$ 

■c# fev\, hb&c i oo^^fi 

[0 117] a3%r#»LTriL*-<*fcHMLfcri: 
14. n=2 l*©»frOl6WcPR*LfciS» 
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JW+5«*W:ftv\ 0 3*R©J:$fcHttfc;+-5::*jW 
T?£$o +fcfr*>, <BAl,TAl>,<3A2,TA2>,...,<BAn,TAn 
> <DnB<DT KU.X#5rStr;fc*»C» MBHT4 0 

£ &&+ 5 £ 0 

[0 118] 04t4^lfflCDn£TA'^7^^S!ll£S 

10 «rffv\ UM>* n«^***tl«l4*»LHTE+3 

ffittft^ ^7y > V^— >a ^£^+. 
[0 119] H4tt03tC^^^^77V7^jJBiM 

[0 12 0] 04O/nj/^MBHT 
n, . . . , MBHT2, MBHTlH, H 3 JCi5H"|g 
BL&irtr. nfl<Z>T KW**t£:£trfc«>* MMBHT4 
0 l©3i^Ky«stt3BS*L5. tu^^407 
20 M8*+5fc£t»te, ^-«>Sg|ftA»b07-f— 

^4 12«:iiU La»t>» lftA^40 8^ii:^PF 
AR4 0 2fc6S»eL"C* 03<0»B*rB4-CJS^5 

J: 3 fc4£iE+-&. ioa^j 4 0 8 »ajE3te*fe-esi 4 

3*0 ©SRI::**) K7Y7£*v5 0 E4l£*t+nm^A< 

[0 12 1] Bl*»G>ft**5i5fc* 7talrs/if-2 0 3 
j&S7n^7JK«:IW&+5;6^ 3b5V^iBWGA»6lHiaS 
ro-feyf-20 3»iy^^- NTK^*TK 
V^U2 1 4tC&&+6. ^A-f^T^^HM^ 
30 0 1 lCfT< ~CD^*2 1 4H, Bl 4 OSTART A.2j5S^F- 5. 

io-c&5 0 c^tt, teastts**^ hy-^o^i 

[0 12 2] ><!7— t^V- 4r>^©f6i^ 

fe5V^^4 > BWGCO^tr, -tL'^^ 5 0 114-fes/ h£ 
fa START A^J5 10*, MBHTn 5 0 2\£'%-£.fl2> 

(BliPUftV^) PFARlCgPg^tS, -S. -^Og 
g*S^;?— hTs'^+Sfc. -fe^^^ 5 0 1 iS§J!3ifex. 
fciU, ffl^7*^T I An 5 1 1 ^MB HTn 5 0 

2JcaiHB3M-«. ://w±0 3-eifr 

40 ^JlSfcSB K9-f^ffl(self-driven) JCft5 0 

[0123]MBHTn 50 2ti flfcrfrf"77>?' 

ai$nfc**r ku^ i An 5 1 1***"*-^ ^"ci& 

[0 12 4] l^MBHT5 0 2^7^f©fI^ 
LTSI^^^ n-I <@C0a5C0MBHT.t-feU^^ 
50 fcfc£WCttftV\ S3tt04©iA-K^x 
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T (ftf£L^ A^-trl^* 5 Olil &MBHT5 0 2 

"C#5. n-I @O3g"9OMBHTi:04©iS&nv?s^ 
«Hfc J MII**U La»*>, 1&MBHT^80I£ 
©5 0 2frh^MZft*7y>?-ltmo>#<<s*— J &>X 

[0 12 5] 0 4©ffi*ttri-*;^©^iSI*ftfci&* 
rK^5 12t?*9, IA1, IA2, . . , IAn 
©7^365f+SnTV»6. I An 5 11 

IAn 5UM^-C % ±ifiUJ;}^ l&MBH 
15 0 2*^^5, n-I B©»»J©**r Fl>* 
ttJMt5 2&MBHT4r K^-T^+S. 

[0 12 61 fljfctt, Fix* I Al 5 13tt2 

&MBHT1 5 0 3SrK5>T^-f-5o IA1 513 
©5c0>y— j*tti ZfcMBHT5 0 2 fCfc D TOH$.jxfcn 
-^^©^l^^^B&T K^tffcS^tta 
£rf-^# 2 H T 1 5 0 3<£>fcb 

*JW\ IA1 5 1 3\zm^i-^t^m^fl^Zfy^ 

[0 12 7] Ft"* I A2 5 1 4tt2 

*MBHT5 0 4%K7^?!t5 8 I A2 5 14CD5C 

oy— ^mbhts o 2\c£ y^mztiltn-? 

MBHT2 5 0 2<DtfMjW\ IA2 5 1 4 Icjg^ 

[0 12 8] Jfc$fc5g(CMP2)5 0 5tt, T K^IA2 
5 14 4:. 2 iSfcMB HT 1 5 0 3C0^1^^T KU* 
m^75 1 5 tittti-So 2WBHT1 5 0 3HIA 

i5iucj:o F7^$ft$©-e*"-t©isi#*r f 

^*fcti*j5 1 5'fil*MBHT5 0 2 tC<£ & 

*5fc* IA2 5 1 4tl3— lc+*<*-c*>SCt«:8 

[0 12 9] i-ftto*?, MB HT 1 5 0 3 ©JS 1 tb^J 
'515ft, BMHT n 5 0 2 ©JS2ffl* iPI— IC-J"^ 

[0 13 0] l^ttfC, MB HT 1 5 0 4©Ilffl^5 
16H, BMHTn 5 0 2<Dl3 tii^J tPI— fc+^t . 

rort*sjtlfcSi5 0 6teJ;5*l3esti*.-ii- 
1 «©2*MBHTtt-tM^Jt**4:#U. rtufe© 
Jfctt*C;fc!3, 8831^3 2&MBHT1C* 5 WHSftfc 
n-^^VOlltfi^TK^i:, 10CMBHT 50 2 
*C <fc 9 jfo©f->f ^ £ tufc n - 9 ysWMlEteT 

FU*&asjttfe§ft3 0 £MBHT#-Kte©&5f£& 

[0131] itttiso/£Mc— au*v^t>©**&s» 

J E-Oit|feSiB8Jg^6 2^MBHT»i, l&MBH 
T5 0 2i3 ; 'Jt+5flMft4r*tr, ^©££, 2&MBH 



(16) 44rM7 6— 1 1 0 6 84 

30 

T©W*ttjELv^©fc«;e*iv 1&MBHT5 0 2 
[0 1 3 2] rcofc£li x «»«fcH:. r^y-tr^V 

(*ft«iittfcLT^a) ffi*J:!)jEa-e*»5 0 2&m 
bhto^ x »E*ffla± 

tt, »lffl*"CfcoX, 1 tkMBHT 5 0 2©J£ 1 tB^3 
t?tt4v\-*o-c. goTifclSELfc^lcfi. 2&MB 
10 HTtCHl^MBHT^^iSV^Miai^^bnSo 
[0 13 3] 31^=1-^5 0 7li^oTitti^U^:d>§ 

#5 1 8 J; 5 , iru^^ 5 0 8ttl*MBHT50 2 
0^**1^** 5 0 9fcBK»J6i-*. W^5 0 
9 tettft:©-!^ ^-CJBV*5fcae> 1&MBHT502© 

[0 13 4] »o^ittt*S*?J:5 £l"0£tt&6»a\ 
0 7 te* B„ tU^^5 0 8H:BBag-^5 2 
^BHTOffl^frl/^*' 5 0 9fcSB»^i-5. ffl 
20 Jtffc£5 0 5 liM B H T 5 0 3 Of 1 ffi^jsftSlffO 

f-^^A^-C^aiUfcl Al 5 13 4:PI---Cfc^fc¥teL 
MB H T 1 5 0 3 Ota^j^ir ^^ 50 8^ 
^lt^^ 5 0 9 

[0 13 5] fiRo^Jttt^«ftflfeS»d-. HoTitlft 
t5MBH TCDH 1 MB H T fC*5teJRffi36S#;fc 
h,5 0 fcV»$©tt % ^MBHTft ^ill^ft,*:* h y 
— A©^^- t?V*©M 1 ©rfV ^ h "C*> 
So 2ftMBHT©3*)OMlMBHTii, 0 4l^ft 

30 *s£Tfi5Q6&mirk%>m<>xxM\*1±zk*yMia 

£\ x>3»^50 7HMBHT1 5 0 3 icftftHNffi 

[0 13 6] SftSJXfcn-^A'tfiHW-S 
5 0 9#nll©MBHT©PFARteHLTfiJfc-TNfe<5 

[0137] 04 fC^'UPDATES" A^J 5 1 9 ft 

'£*i&©^<**flwc* 3m<*ft7t(n+i)-*7Vi-£:MB 

01 fC^^<^2 1 5-Cfe5 0 I^W-^aXi; 
[0 13 8] 2^MBHT»i2OO*SH^W-f5 0 fl 

ictt, n-#^o»irK^iii*tt, i&mbht 

50 5^®:£t§#WSo fciitli, MBHT1 5 0 3 Odi 



(17) 
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^515ttIA2 5 1 4 tfcfcSSE£ft. 1&MBHT5 

[0 13 9] 2foMBHT\££*)m&2tlitm2mz 
tt, JRlT KU^aSlftMBHHT4>fe©Hil"*"5r K 

VZZmfcVhZo mZ-tt. MBHTl 50 3H, n 
-*7VU5 1 50^17 KU'-XtflftMBHTS 0 2 2» 
fe©IAl 5 1 4 t— ftL*V>»fi\ n-f?A>titf3 
5 1 2*flrlWS. 10 
[0 14 0] tfttofe, 2&MBHTO^lT KU*ffl 

-C. l^MBHT5 0 2lc£»9 iJV^— if^^OfTiE* 

— i/a yfti-or K^W^t5 2^MBHT 20 
[0 14 1] ^©&|*©®-m* 2^MBHTO^o^ 

— K^-7(Cfflff<tV\ iH.^01cS#S^i£©ttk <n 

[0 14 2] »*tt£TI«I— ©ra-&yih*a&*5© 30 
"C. aai«te»i. ±XCDMBHTtt^<IS|-<OW««r* 

fc, 2RMBHTI4^fR-CftV\ MBHTUti 
"Cfefp. -try h-jB**flURUfcU aK-^-f ^««r 
»JIRLfc B »ftofcMBHTtt±<ISI- £>fif&3r* hT 

45. hy- 

«:MBHToaoi»lwhrt5rtW:, RM^rtt? 

HTl*£<|S]-©»*«:**ftv\ timotSj&o&gtt 
[0 14 3] 0 5l4#fi^iBSOat^<^<Oni?y^7D 
TKt^fcJfUoT, l*MBHTlra5Rt5, roR* 
©T K^iS*0 3O0Xfy^6 0 2, 60 3, *S* 50 



#W¥6-1 10 684 
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O4»cJ:0flB*fcJBi*&Jx.5. 
[oi4 4] ^fj'T'eo 2tr % iir«>*T-y76 o i 
i-«t>?^aa$n^n-^^oa^r Kw^t±, ik 
MBHToftoira-efflv^ii^ -*-<efe*>, ki*t" 

5/ ^6 0 i©*©i^*/i'XE^Mtfi*©BMfr7 KU 

IC-C. R5 0n-1 (@©T K^M^t, 2^MBHT 
*«SRi-6. Sfc, EWte* 0 4tCt\ ifflZ) 

0 1 lCT^Sfc?iX7hn®(^r KW*£rfflv> 

[0 14 5] «36^f L S'^6 0 

0 3iCT®#$n^2^MBHTOm^tt, mFOX-r^ 

^601 ten ftMBHT*»fe»#snfcia*iit(»s 

teTKWMi, ^y^B 0 5fcTttJ£ Lfctt*; *SiS 
i-5MBHT©5^Of&lMBHTlC*0T*l*i'Lfcr 

[0 14 6] — ^.Tyf* 0 7 ICT, ^n-tyf 
tt, itr©^xs'^6 0 4te-C!*!0'ffl£iT,fcfc*.* h y- 

o i tcr^su^tuTh^^^^ 1 ©^ 

[0 14 7] ftf£G>*^'5'^6 0 8 KXWSi^flftT K 
l^&JB^T. yn-ir^^rS:^o^.7 i 5'7 , 6 0 1**6 y 

[01.48] v. 2 ^^HB&ff 
-ir^Va VIII tftt. #SWB**WHcR9IL;^ IS 

*tMai*5 J: y y-Y ^ ^ V a > t v ^ 5 fiWtr** * v \ 
[0149] rc-fe^vavett, 2i^iw^ra 

[0 15 0] 06H1h^^A'ri:lC2OOr7X^i£:^ 
[0151] 0 6 tt0 3 (C^^ 1 ftMT-MM*0 2 o 

KS7 18h ^UB*nfc^h5-iH4ryy^w^ 
5co^c^v^6n5 2o©-fe^'^^ 7 o 9dBJ:t/7 lot 
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fc-ttf. 2O0lK#«^JRB|«tt, 1**5 

PMBHT7 0 1 JoX^SMBHT 7 1 1 fcPflJili. 
[0 15 2] ©3 fcH6 fcfcJtttLTv SfcSMBHT 

SW©MBHT4 0 1»i2O©MB'HT, -L 
B6tCft-7 0 l*5*tf7 1 1 fcLTBsn&ft 
XV><5 0 H3»MBHT4 0 l*R*+5fcfcteJBv % 6 
tl5PFAR4 0 2ft, E6fCft, lR*5£tf2RPF 
ARttXB^$h, -ttl-CTU PFAR7 0 2*iW 
P FAR 7 1 2 ^7^^ 5 ft$tVXV>5 0 H3©irW 
^40 3tt, H6 tftt, t^^ 7 0 3*5«ttf 7 1 3"C 
&5« 0 3 ©&§i^l4#*>ff?r] (pending guess queue) 

4 0 4ft ^ifvetu E6-et±. 1 fcja.fctWfcfitB^ 
&ft-bft&\7 0 4#J:t*7 1 4 £ LTE^£*VC^<5 0 
0 3O«S^«^*)fT3aj»cBBigi-Sjt««W[. 06 -C 
ft, 20©Jttfc«7 0 5*5j:tf 7 1 5 fcLTB^SftT 
V^5 0 ft&tC, 0 3©;ggr#*>fT?t]4 0 6ft, H6"C 
ft, l**5J:ae2ftHW#*>fTM7 0 6*5j:tf7 1 6 t 
U"C0^£*VTV*5«, 0 3OgI^A^irU^^ 4 0 8 
ft, 0 6 ©BMfrAJHr ^ 7 0 8 £HU— -CfcSc 1* 
MB H TCD^-a* r ©ir # fatoXfi n fi^ 
•■©■ttft&l^ffi UTS*: UV\ 0 6 Oft UlfVN— K !>* 
Tft. &Ki*'<;fcJfc*fcg7 1 8 2 0«Dt^^ 7 0 
9*5*t*7 1 O.TfcS, fcK, B 6 K^+BiE©»fMr 

[0 15 3] Bl *»6>5M»S£5l2:* 0 3 

li^n^^ASr^tS^ &5VM±BWGj&»&l§ttirt" 
5i:t, y **-bT KW^SrT K^U2 1 4±(c 
#8&+5 0 v^7yffgj|gS2 o i fcf?< r©^< 

^2 1 4ft % H6lC3jH"START 1 9-C&5. rtl 

ft* timZtiZifrfiX bV—^tofSl??^^?*— -? 

[0 l 5 4] ■ -tofcafc, ^7— <ir>x<Dm\ 
feSV^ BWG^ifc, 7 0 8£S-&? h£ 

*X, START At) 719^rPPFAR7 0 2 teftKffijei- 

^7 0 8^5Mbtl, ffl^7 2 6*PPFAR70 

[0 15 5] ^#ttffi«!rff-rtt, 2lv;Vf/7^ff 
WML +*to*^ BG 1 7 2 50*17Kl/^ 
ft. SPFAR7 1 2tcn-K$tl5 0 SPFAR7 1 
2"Cft, KIT Kt-^HWjfcfflV^ 2&MBHT71 
^^©^©i^^A'TK^T'l-So -WLilTONc, 
S1BG2 7 2 6)7)127 K^ffiWPPFAR7 
0 2ICD - KSJX5 0 PPFAR7 0 2-Clt -t©!R2 
TK^^SriV^ 1!^MBHT7 0 1W^ 

[0 15 6] 127 K^7 2 efrJB^T* iftMBH 
T7 0 1 £ K^:/+£r itCtt). 1&MBHT70 




(18) #^6-1 1 0 6 8 4 
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lft. &mz?mzhft#omz2<><D77isr£A?- 

— S*5 3. +£*>*>, 1&MBHT701 

}if-^^^rt^2o©frU^7>'^^S9-r5o fl 
2 5^fflV>T2*MBHT7 11* 

2fcMBHT7 11ft. l/^^f 
£ltl&MBHT7 0 l«£9jgftS 0 
[0 15 7] •£©££>. 2&MBHT7 1 lOJSlffl* 
7 2 3ft, »01h-<^a»601 RMBHT7 0 1 ©ffc 
2tfi^7 2 2t-firf^#-C&5 0 LifcU «0>1Nr* 
10 A-;6*t>©lifcMBHT7 0 l©^2titfj7 2 2 ft, ■£© 
f--r^^©*0*CPPFAR7 0 2»C^ HTSJlfco * 
©7t&, *fc$$E&7 1 8 ft 2 ftMB H T 7 1 l©&lffl7J 
7 2 3H®7K^^ PPFAR7 0 2O7K^ 

[0 15 8] ClLfe©r K^*s— Si-5**5A>«rlttt 
. I&7 1 8 1RMBHT7 0 lft3l#i& 

*2fi^^-7^^3ll»it*r K7<^+S, Wc. 
Jtlfc«7 1 8tcj;?>, -feU^* 7 0 9*J.tt57 1 Oft. 
■£*L-CTU 2t^f7'7Xff»M7 0 0©ti}7j7 
20 2 S*SJ:a7 2 6«:SIS«^-t-*. ±i$U*:«fc?,fC. £ 
lffl*7 2'5*lV^2ftMBHT7 1 liS K7-T^S 
' JlSr&fcfc0* fc2ffi^7 2 6fc^Tl#MBHT 
7 0 l SrU-^A-rttc ^7>fyt5r 
[0 15 9] -£©*:*, 2^MBHT7 1 l©^lHd^J 
7 2 3ft, ltOf-^^iae>0 1fcMBHT7 0 1 ©£5 
2W;fr7 2 2fc-fe+'<#'T?*>5. L^U flif©-*vf^ 
AH01JtMBHT7Ol©|52iiJ*7 22tt, PP 
FAR 7 0 2l£ J tV>W*ft'&te9VX hrZtiZZ. t 
iCffiSI-^ftT&S. *©fc«\ JfcM7-18tt, 2ft 
30 MBH.T7 1 10glffl*7 2 3A>fe©T KW*£, P 
P FAR 7 0 2©rKVJ*£i^^A-ri:fcit$fc+.& 0 
[0 160] Cilbor K^*s— Srt-5d«i>i3*fctt 
«7 1 8»Ct9*l]ftSn*BR!9» 1 &MB HT 7 0 1ft 

zmy^yy^^m^mt^tm f^-t 7+-*. 

Jt«»7 i8ia!3, -feU^^-7 0 9**0^7 1 
Oft v 1^MBHT7 0 ia»6©'ad*7 2 1*5*0*7 2 
2 2 ^^M&W. 7 0 0 ©-^n-^iL© 

ffi*7 2 5*5J:t;7 2 6lcSB»3e+6 0 ±5fiU^J:p 
fcl. ^im^J7 2 5^T2U;MBHT7 HtK7 
40 sC7i'Z>Zk\ztj:Z> e L^t>, I2HJ^J 7 2 6 £fflV>T 
lftMBHT7 0 1^0t'f^A'-eK7^/t5^i 
\Zt£h 0 

[0 16 1] 2<>©T K^tf— a:UTV^^V^r.i:^Sit 
tfcS7 1 8te*9W6£;fc;fc<M\ 2&MBHT7 1 1 
ft2S^A^^7>-^agSE?:ft©^^^>-C K^-^ 
fclcfc*. ifct5:4g7 1 8JcJ:9, iru^ 

^7 0 9fcit^7 1 0ft2ftMBHT7 1 l^b©tH^ 
7 2 3^^7 2 4^ 2f-7^7^ffigE7 
0 0^hfll*7 2 S*5j:t5 7 2 6fc»R!ftfri- 
50 So 
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[0 16 2] Zhtf, 21^/7^^17 0 
0coSbffctO&^ftf£&^fc5 o f-^PMBHT7 
0 l*$£tJ E SMBHT7 1 liC&fcX* (SI, S2, 
S 3) 7 2 7i^^^7^f^- :/ M ^"©WAto* 

[0 16 3] f-^PMBHT7 0 l&JztKSMBH 
T7 11tOH8rWU lS^A'^^^f^iSgSa4 0 0 
T*RWUfc*5fcm?ft5. #«»c«*lc»5 MB 
HT701, 7 1 las^SH* ^O^WtrftB^Wg 

#*>fT^l7 0 4, 7 l4tC^m-S 0 WTStUfcM:/ 
T«#*)fTW7 0 6, 7 I 6<DJ-m£tlith})7/l<tti: 

&$*i5o ^©hy^^^snfc hy^t— a 

L*^»a\ H&co b ]) r^3E»r»*>fTW7 0 6, 7 1 

ASBtMBHTToi, 7 1 1 
[0 16 4] HSnftdtt, MBHT7 0 l*5.fct*7 1 1 

£\ 2&MBHT7 1 ltt^S-CftKCU\ SgRECtt* M 
BHT7 0 l*5itJ E 7 1 1 ttj^-f Ufc— Jttt«?&51ff« 

-m^co-?, T-assftfc.* h y — -mc^ 
[ o i e 5 ] vi. 2 &-*^^7=7 ^^mmmcpwiftm 

ro-ir^^/g XTJi, g|2 ^Ttya^^^T^Lt 

v^sw©^7^=:^■^slK(ottf^^:»a^ca^-^•B B 

^7A7D- "Ctt % ^2^joV>T. T KU*B+ b COT* 

^^-^l±. AB CDE(D6[HlOK^-efe!3. 
©ABXY^HJfclHlORa-efe^ . 

[0166] 0.6 tt, n&mm#%ftm<DJEmimfE 

[0 16-7] 5^^©^:*, &0 8o®M>I*SAft&#7- 
=fy tfflV^tn^o 
[0 16 8] ^P^y^V^^f^Oftffs 

[oi69]- m*\2--7y >*3 L ?A>-7\*.nnv''< 




(19) #H3pe-l 1 0 6 8 4 
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DT'A'Sl, S2, S 3\t % •fyV+tffr— 7*<Oil?T0i: 

[0170] • jBfltf3-l*MBHT7 0 5iS5^(m 
iss)**tfcih-f^-e2*MB-HT7 1 1*5 by Mhi 
t) 2&MBHT7 1 ltOffi^X^-i? 

[0 1 7 ll «*f»*>ffW©»atMBHT©M*f 
10 • fti4-«|xy Syi5!E»»*)(T5l|7 0 6, 7 1 

*K»T# , bfT5<l7 0"6AShy^ABC«r*j^. Ui» 

Sy^A'ABC©*fU^tr-d53E»rl»*,fT?fl7 2 
7fcS»j-StM\ -to*fUV^=tr-tti*5S«**»tr 
^IJ 7 0 7 \Z^i}^t^\ at V h y AB 1 ft 

#§^©f$*>ffm 0 4(C?^£LTt>, -tO*fUV*a 
l fcMr#*>fr*fl7 0 Ticffi^Jvfcv^ 
[0172] • ^IlJ5-7'D-fe3'f-2 0 3^200^ 

20 tctt, 2 0CD }• y ^yi/iS2S#fi^ail3g|B7 0 OIC^ 
teffiSSSttS. K*r#*?frM7 0 6, 7 1 6W^A- 

r t i oo h y ^o*4rftit sriras-c^sfcco 

Ui»t>, ft 2 h y zf/i'&&:&H-Zs<?y7T\* 
ftv^fcco 5 <, ^E-UT. 2oc?hy?7ua*IWlc 

HJg bTii^fi. ^ l co h y y/Hi 1 2fc*$f#*>frai 7 

0 6lC©*i&«£*U M20hy7*/Wi2i5;J|^^fT 
#J7 1 6 [CCO^&m 
[0173] -»ai6-*i±tt, MBHT701, 7 

30 H#f£fT$r£#T?£fr</\; 5E*r^*>firW7 
-6, 7 1 6©Mf#ISJaMBHT7 0 1, 7 1 1 fcfi 

[0 17 4] fit» : M8#*)tfW©»a 
•»B!l7-hy7 p A'Sl, S2, S 3 36«H*f^ 7 2 7 
ICU^U, «»^ffl»*>tf?ll7 0 4, 7 1 4<D± 

MT?fl7 04, 7 1 4-C-SU^ SttV^^h 

y ^tM> h y «t 5 tv^tosi' h y *± 

[0175] -ftflijs-^^as^jEiiic^asnfc 

Ctis^a-ty1h2 0 3tc«t»9^$h,7tit#. fi^F> 

»#*>ffW7 0 4, 7 1 4toVhytt±-CBi|W5$n 

[0 17 6] APPENDIX # *> (fttt© 5 6-^^^ 

V a w t £O0 6 2 m^-S^lB!!^ 
17 0 00^1^-^3^^ 21:^^31^117 

50 <Of--r^A-£0##^i- 0 JS9<0#7J*tCtt40iOakg 
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# 7^0® l co-fey hftx-s<x$7J' 

A^y^-to ENDOP^ U7*^tt2OC0^ 
7^^t 4 i^5<ott* ±«KIll5»cJ:*Ui. iNf* 

A'wtlCENDOPti h y X^** 2 0#fiE+- 5^ 
t^5*^-C&5o ENDOP Ky/Mi, Jhl£&R!l3 

[0 1 7 7] ioy AC0^9c0 3OOE^tt. 2t^f 
^V^88ifitt7 0 OrtfiDjf»*^r, -tixfe^K^ 
CD5 *><£>20fil ftMBHT 7 0 1 t 2^MBHT7 1 

CD#7-M±, 2&MBHT7 1 l©3*ltfM7fc, PPF 
AR7 0 20rt^t^rifc|fiEU7ti:#Ott:|SS7 1 8- (0 
6 fCjjVf-) COjtf-^U— ">a^^^i- 0 PPF AR 702 

[0 17 8] I-MBHT7 0 1, 7 11 ©tf-^U— S/g 
W± 1 OCDMB H T \£# LT 7 OOi; 7 A-C^^JC^ 

-iEr^fcco^^^cDp *><Z>f£l co^?7^»iPFAR7 
02, 7 1 MBHT7 0 1, 7 1 1 f:8*t 

BG1 7 2 1, 7 2 3 t, BG2 722, 7 
24 ti, PFAR7 0 2, 7 1 2CD^S-ffi^t, MB 
HT7 0 1, 7 1 1 SriSI5Rb3t»*O2O(0m/JTfe. 

HJ73 7 2 1, 7 2 2, *5«£t*7 2 3, 7 2 4 ft, 
il-CTU P F AR 7 0 2, 7 1 2£n — KLfcftbtfvf 

^7 0 4, 7 0 6,' 714, 7 1 6 <D^-<U— >s 

[0 1 7 9] «ff^#*>fr» 7 0 4, 7 1 4i:, If 
^*,ff50 7 0 6, 7 1 6iC*tLT, #-bff^JiCflS^n-5 

WtSMBHT 7 0 1, 7 1 l'HiW^t^^^. 

"MS^fT^ 7 0 4, 7 1 4*»fe©— SkLfci^hyO 
J»fc^»6\ ENDOPM) 7"A-i5±|BMIIJ 5 \Z £ 5 H 

«r#*>ffW7 0 6, 7 1 6lc»*>fir5«HfcSJi5. "M* 
*)> MBHT7 0 1, 7 1 irttC100MJ7"/WAS# 




(20) WH¥6 - 1 1 0 6 8 4 

38 

[0180] MBHT701, 7 1 1 #X*r*rgtt#5 

yWfS^fi^7 0 4, 7 1 4A^#g»^ 
So ENDOPKU^gfl^tt, MBHT7 
0 1, 7 11 aSjK«*«"C3b*»fr. ^©M TVVtt, 
■ MB HT 7 0 1, 7 11 #JE$f£ft5£, 3fa4*ft!lC« [3 

APPENDIX AO#feffOTt*7i**J:tf»WIII**5AlC 
*(dM;7 P /U^^2/=i-eSA/*C^ 0 APPENDIX 
10 ACO 2 &H3rf£*>fT^J£ 7 ?/W7£&m£tift 

[0 18 1] "Cfi, 7"n/7^i/ 

7^W- 7"(CttSIteT K^Atffc*. ^(^)^n — 

WtT Kf*2:ffl^T, 1&MBHT7 0 lfcWRU 
t-f^M0tPPFAR7 0 2 KIT K^Aiin- K£ 
roflUlftt, -MBHT7 0 1 , 7 11tt»*fc, 
MB HT 7 0 1 , 7 1 lrt©*»l<C3iV h yd»fe|gte$ 

[0 18 2] iNT^^UCT, s^>»axr^-fc*3 

*u ou^-tn r K^A©7*5^f^ rwotii^f 

*U5o 1&MBHT7 0 lOfflAttflJfflpTf&lCJfc 

5 0 MBHT7 0 ll±3STfcS<0"C, ESSfcLTfc S*-f 
S. PBG1 7 2 l*5j;t*PBG 2 7 2 2^7^* 

ft«7 0 0tt**«l!)ffiU©K7^^*BBttlH i , LA» 
30 [0 18 3] # A#2i£X * ^^f^W-rA^f 

j&s;/n-fcylh2 0 3K:*&*fT£*u5, ±f£jWtJ3tcJ; 

A*3KT. Bi6SAOftiB#fcft«C i: -tfiOfc- 
Jt)v B «tV^?T K^ttT FW^^7"— i?lc|ft3&»it, U 
2»t>* f--r^A*3(-XPPFAR7 0 2£n — KSft, 

[0 1 8 4] MBHT7 0 1, 7 1 1 Jfeft&TfeSO) 
"C, BttAO*fra:^<BI-0*ife-C^W^7>r^ii 

40 mtz>* 100m BiSf-^^A^ic-cufTbs -=e 

A'Sr^i-r i:-C3b5o +**>*j^. *WAB CiS^aSiv 
S. -tofc*, ±C«iJ2(cJ:?), hy^ABCdst 
^^A-#7C0ENDO PT^,tt5o ^H^l- OENDO 

p fy7"A--e&£o-c% ttfl!i5"i:BS«a s fc<, ua»t>* 

h U ^AB Cttt-f ^ A*7l:MB HT 7 0 1, 711 

. [0 18 5] ffi<D-frJ#A>XT KW*Cl£*frUTaaWS 
^f-^*n5©t» 1 RMBH T 7 0 1 ifilh'f 2 

50 yu#7jcr^— e&Swiicftati-^Ttes. -to^ 




39 

fT?07 0 6KKA»*L* 0 l*«#tt1Nf^A*7fc-C*^ 
— v^V^^tl^V^T?. 1 &MBHT 7 0 1 t^J-PAs 

-fff/^t. ABCH MfrWfcftitt. Hfr 

W^/WfffcT* PPFAR7 0 2i5n— K£*Lfc»8\ 

[0 18 6] 2&MBHT7 1 1 \C&tZmm& 1 fcM 
BHT7 0 lOntfy Mc#LTO^^£*K LA* 
t>s l&t y Y&tt^OXs 2 #:MB H T 7 1 1 }4U"-f 
*A*7|cT*fl*lircfc5. *©fca&;.SMM7Vi'A 
B CtiiE'b^ 2!?;MBHT 7 1 1 JCfvf ^AWtCX* h 
T£*t£ 0 ai^7^^^tti?->t's? r /W*7JCT'Update-ABC*i: 

hy^ABC^s/ = t'I^ I^B#lC2&Jg*ra*> 

aH% ^(OXv^^m^x, ^i^hy ABCti^-to 

[0 18 7] ^Vf^V-T'tllTLv ENDOP h 
^^V^TMBHT7 0 1, 7 1 1 IrllrtS - i 

^/U#15 -Ctt, T'^Vf^-T'A, B, C, D, *S± 
tfE^XUfT^ft. MJ^ABC, BCD, *5j:tf 

;Wfl5 ■Ctt,.-EASSttf*HSi:," LTAiS 

aiLAs^n. u*»t>, rou-Y^A-T?, ppfar7 

0 2\ZU — K£3l-5 0 

[0188] rOif, 7 KW*A£J8^-ClifcMBH 
T7 0 1 tlC^>3, fvf *A*16 tt y h 

K^CiSPPFAR7 0 2 tea- K£tu T KU^B- 
\£XS P FAR 7 1 2 ten— KSJxS. 
-tOty Mi, $3tyABCtf£$ (upcoming)^ 

5-T-»^fTtotu5r i *<Dfttbs MJ^AB 

[0 18 9] -^-T^A^17 ICT. 1&MBHT7 0 1 A? 
&^*>*T5*J7 0 4fC#*>fWHfc£*t*«, 2&MBHT7 



(21) M¥6-l 1 0 6 8 4 

40 

1 1 *T Kl/^B*ffl^t«*L*ltt*ll, ffl*#C*S 
it^D-Cfe-So ^ltti*CttPPFAR7 0 2^ 

(C-efc5) fTjET^Va^ttfrfeJl 
*W\ PPFAR7 02ICEtfa— K5*U UA»fe, P 
FAR 7 1 2fcDtfn— K*ft5. 

[0 19 0] h !J :7/UEABtt*££CTW£1^©-e, 
lZJ^MBHT7 0 1iST K^*EteTS*Lfctt*, f* 

7 0 60 h UT'/UDEAiS, . ftRlj6lCl3 % IM^/Htl 
10 9 (CXl2!t;MBHT7 0 ZtiZZ k&Kffi.'i' 

So 7K^DT©2^MBHT7 0 1^^f5;i 

-C, 2i?C7 i -7*A'©tti^*ffiV>-C, JRBU3fcJ:«? % 

LOflHr, AT— (stay) 

■f^^-C, #— OJ&5'tfiLAO-^!M'^/t'#l8 let* 
7^— ^V^iV AHPPFAR7 0 2|:n-K$tl 

20 TPP FAR 7 1 2EC^75'3-CHA/-C^c?H5r £tCi£ 
[0191] f-JfA^W |:t» ^Dtyt2 0 3 fi^ 

?v??M---?<z>&i$m#* B*s ( fctfc&- 

HfH-5. 1 UlMBHT 7 1 li h !) //UDE A^V^T 
H£f£*^ PPFAR7 0 2(4g||«§r K^Alrft 
fcrfSo 2ftMBHT7 1 .l#»*tt»Cfc5<B-^ 2 
&MBHT7 1 1 / ^^TE NDO Pffi i: , 

MK+Sfcibit^fcKy^FABira^S. 1 &M 
BHTA5hy7!/UDEA3S«+^fc50T?, IrKII 
30 UfcM)^EABAS3E*f#*)ffW7 0 6, 7 1 6l:# 

[0 1 9 2] iNf ^^#20 \CX, 2O0.M)^ABC 
■*Jj:t;BCDr4|p|*KENDpP-i-«. Kl MJ^A 
BCttlftMBHT7 0 lJCfiMiSiX, b^t,. 12 h 
U^BCD*S«aU5fcJ:!) 2&MBHT7 1 1 [CSOS 
$n-S 0 1JCMBHT7 0 ItCT, hy^ABC^fll 
ifg#*>ft^J2 0 4-eM$tl5. by/>ABCIl 
1|^MBHT701 h y yAs&fri&Zft-fZZ t 

40 AB CO 1 fcEB^ft-fefrai 7 0 4 "CO^^^^ 
tt5 0 PJ^iC, 2^CMBHT7 1 1 \CX. h 
D&fttT&ttffW 7 14 (CT^^^tbSe h 'J 7" A' 
BCDtt2#CMBHT 7 1 1 d^gEtc h y ^/UOja^-Cfe 
5:t^t. ^■Oft*it5T^VgVtt«fil]7iC ( t 
0 B C DO 2 ^@^3®#^>ff^J 7 14 -e<0#«i«JIWfe 

[0 19 3] f--<^A^21 l-Ts 200 hy^yUCDE 
iSj;t/DEAli^lCENDOPi-5 0 ^^^^U#20 T* 
OT^i/aX^iO-ts/ CDE 
50 OftSTa^^fTW-CO^a^ffWES^ U36»t, DE 



(22) #8J3£6- 1 1 0 6 8 4 



41 

ao 2 ^©^3®#*>fT^J 711 -e<o««A*flw»*n 

5„ T KU^AiSf-^^A*21 ICTPPFAR7 0 21: 

[0 19 4] f-^^/V#22 ii-C. r Kl^E-COl jfcM 
BHT7 0 l*a*Lfc**(i5^-C&*. E NDOP 

M ^/UEAB ^VU#19 KttC» Mir 

4»%»ff3^l7.0 6teffft+5iS, l^MBHT7 0 1ttt 

X> 1 &MBHT7 0 1 ttr Kl/^Et^tSo 

6 ttMStf*©-^ ^ A--cff fens w t z&mtzc t 

[0 1 9 5) f*-T^/W#23 1 &MBHT7 0 X # 

EAB*:fl3io"C3E*r**i5. rWNr^/n^feftli, 5 

OOhUT'MBC, BCD, CDE, DEA, *5j:t5 

1 i^Y^^^Mlc^>A'^ : ifc2o©5t9aiU*rjE 
tttcMJ&U L**t>* :/n*yf-fcfc^^/U#27-#34 0> 

[0 19 6] -^>C^/W*34 ICTx .T^^^A'— 7V>^ 

7 3fcfrJ&5£C. Ui»t>. »*»**XtC!fe.6 

[0 19 7] T KU^X©*^— i^^fcfrV^-WR!? 

#*>fT^l7 0 4, 7 1 4*^yrU L*»*>» MBHT 
701, 7 1 l©ffi^j7 2 1, 7 2 2, 7 2 3, 7 24 
r Art J: !3. iNr^W?35 coy^^-hdSfr 
£©»*JW\ APPENDIX AO£t\^? ; Sr^S'=i^Stf 
vii^JA, B, X, 
Y*OSC:af:H*U OV^-C. 2OOMBHT7 0 1, 
7 l l^stt«*fLv^^y^S^fflv^■c^!•fSJ^5 0 

[0 19 8] ttl jftttf->T^A1M2 X&So w© 
■^-r^^T?^. 1RMBHT7 0 1», AlSSBiiWC 

FAR7 0 2lCCaSn— KSJxS. — SPFAR7 
1 2(CB^s n — K3*l5. 

[0 19 9] 1Nf ^A*#43 KT\ 2^MBHT7 lift 
B©«teX*J,fcTFYaS3fe$£fc«T3rf 0 JttfeS7 1814 
^-f^— i?^£&*flU 2&MBHT7 1 1 tH^J 7 2 
3, 7 2 4teffcoTA*JR5fflL*y^l^ hi"SP 



42 

L"CENDOPS*L5*»6>'Cfc5. 5 fc £ *£f>*>fT 
W<0«**»JBHilJ:!>, roMl^lrl*MBHT7 
0 lfc»«-rtr£tf-C#tt1/\ hU^ABXWi^-f 
1&MBHT7 0 1 K-$-4?A#4S XLXGa&£ft&& % 
XRMBHT7 0 lsas^i?— "CfcSO-e. APPENDIXCOr 

rosy 7;u*«vvr jsw* Jis r £ 

[0 200] 1&MBHT7 0 1 # kKWll> 

B, X, jSit^YdUo©^^^-^^* 
10 ^tfO-C, lWBHT701ttl2©!J^I/^V9 
vo^(chy7"/i^ABXicov^r^iS^5Ett:^v\ ih-Y 
^>V#48 frtbft, l^MBHT7 0 1iSTh>^YfcJ; 
(/BW^JWRSJXS^o C©'7Q- "C, Xi&MBHT 
7 0 l!&«IIO K H'^BAX|ca[5B+*wfcttJiU\ 

[020 x] int^wms a>6jteH: % st;. 4HHBtt>ffi 

Lis, f-^A'SfcQ 20^/7^^-^^ 

20 

[0 2 0 2] #*W©3Sfiffl*raLfcas, *:« 

[0 2 0 3] 

I*x] 

APPENDIX 



30 


*2 


£3' 


AA 






MB 


*7 


40 









[0 2 0 4] 
[£*2] 



50 




43 





X- 


7a-tey-fr 2 03 








ENDQP 


fm 






















w* 














1 


2 


0 


A .... 






A 










9 

£ , 


- 




A 


- 


■- 


- 


n 

a 


B 


- 


- 


A 


- 


- 


A 

4 




B 


- 


* 


- 




5 




~ 


B 


- 


- 


- 


6 


C 






B 






7 




C 


- 




ABC 


- 


n 
& 




** 


C 


- 


- 


- 


9 


D 




- 


C 


- 


- 


10 




D 




- 


BCD 


- 


11 






D 








12 


E 






D 






i J 




E 






CDE 










E 








15 


A 






E 






1 fi 

ID 


B.C 


A 






DEA 




I r 


D,E 


B,C 


A 








AO 


A 


P,E 


B.C 


A 






1Q 




A 


D,E 


B,C 


EAB 




20 


B,C 




A 


D.E 


ABC 


BCD 


21 


D.E 


B,C 




A 


CDE 


DEA 


22 


A ' 


D,E 


B,C 




EAB 




23 




A 


D.E 


B,C 






24 


B.C 




A 




ABC 


BCD 


25 


D,E 


B,C 




A 


CDE 


DEA 



(23) 



- 1 1 0 6 8 4 



44 



[0 2 0 5] 
[&3] 



10 



20 



30 




(24) #ffl¥6- 1 1 0 6 8 4 



45" 46 



1&MBHT 701 


turn 






704 


706 


718 


PPFAB 
702 


PBG1 
721 


PBG2 
722 










A 














miss miss •* - - - 

B - 

miss miss - - - 


- 


c - - 
o±bs miss - - ABC 
update-ABC - -" - ABC 

D - - - - - 
miss miss - - BCD 


- 


update-BCD - - - BCD 
£ - 

miss miss - - CDE 
' update-CDE - - CDE 


- 


C B C ABC - DEA 

E D £ CDE - - DEA 

(A) miss miss - - 

A update- DEA - - EAB DEA 
C B C ABC ABC 


C«C 

E-E . 


E D E CDE CDE - 
(A) miss miss - - (EAB) 
A update-EAB - EAB 
C BC ABC . ABC 
£ D E CDE CUE 


OC 
E=E 

OC 



[0 2 0 6] 



40 4 ] 




(25) ftm¥>6- 1 1 0 6 8 4 



47 .48 



2&MBHT 711 








714 


716 


5FFAR 
712 


SBGL 
723 


SBG2 
724 




warm 




mam 




















update-ABC 






(ABC) 


(ABC) 




update-BCD 






(BCD) 


(BCD) 




update- CDE 






(CDE) 


(CDE) 


fi 
D 

B 


update-DEA 
C D 
E A 
update-EAB 


BCD 
DEA 


BCD 


(DEA) 
(EAB) , 


(DEA) 
(EAB) 


D 


C 
E 


D 
A 


BCD 
DEA 


DEA 


EAB 




fi 

D 


C 


0 


BCD 


BCD 
DEA 







10 2 0 7] 



40 




(26) 



♦WW 6- 1 1 0 6 8 4 



49 



26 


A R 


lit n 


fl, C 




LAD 




27 


c n 


A R 














r n 


1 D 

A| D 


DfE 


ABC 


BCD 


29 


XI* u 




C,D 


A,B 


CDt 


DEA 


30 


D.E 


B,C 


E.A 


CD 


EAB 


ABC 


31 


A.B 


D,E 


B,C 


E.A 


BCD 


CDE 


Q9 
Oi 


CD 


A, B 


D.E 


B.C 


DEA 


EAB 






CD 


A.B 


D,E 


ABC 


BCD 


04 


D f* 


t, A 


CD 


A,B 


CUE 


DEA 


38 


X 


clear 


clear clear EAB 


ABX 


OD 




v 
A 


- 


- 


- 










X 


- 






90 


V 

1 




- 


X 


■- 








V 
I 






BXY 




40 


- 




Y 








41 


A 






Y 






49 
4£ 


D f 

D t L 


* 

A 






XYA 


— 




V V 


B, (0 


A 






~ 


44 




X.Y 


B 


A 






45 


- 




X,Y 


fi 


YAB 






41 






X.Y 


ABX 




47 




A 
A 






BXY 


XYA 


48 




a, 


A 








49 


A T) 


A, I 


B 


A 






50 


X.Y 


a, a 


X,Y 


B 


YAB 


- 


51 


A, B 


X,Y 


A,B 


X,Y 


ABX 




52 


X,Y 


A,B 


X r Y 


A,B 


BXY 


XYA 


53 


A,B 


X,Y 


A,B 


X,Y 


YAB 


ABX 


54 


X,Y 


A.fi 


X\Y 


A, B 


BXY 


XYA 


5E 


A,B 


X,Y 


A,B 


X. Y 


YAB 


ABX 



50 



[0 20 8] 
[&6] 



10 



20 



30 




o 
0 


k 

A 


0 


FAR 
LAD 








F-F 


n 

V 


n 

V 


n 












A 


u 


* 
A 


LEA 


ADU 










0 


f 

U 


ABU 


fTIB 
uliC 






A=A 


E 


D 


E 


CBE 


EAB 


- 


- 


oc 


B 


A 


B 


EAB 


BCD 


_ 




E=E 


D 


' C 


D 


BCD 


m 


- 


- 


B=B 


a 


p 
c 


A 

A 


VCJX 


AW 






Is i/ 


r 
L 


D 

D ■ 


r 

u 


ADU 


rnc 






A=tA 


X 


(D) 


(E) 


clear 


clear 


(FAB) 


- 






miss 


miss 












v 


















Diss 


Diss 






DAI 






_ 


update- BXY 


- 


_ 




BXY 


- 


A 
















ft 
C 


B 


C 


ABC 




AlA 






v 


(D) 


(E) 


KAJT, . 








rtrl 




miss 


miss 












_ 


update- XYA 




_ 


YAB 


XYA 


- 


A 

A 


update-YAB 


clear 


clear 


A BY 

ADA. 


VAR 

LAD 




n 

\j 


B 


C 


ART 




DAI 






V 
I 


(D) 


IE) 












□ 
0 


A 


B 












Y 


X 


Y 


BXY 


YAB 


- 


- 


&»B 


Y 


A 


B 


YAB 




(ABX) 




Y«Y 


B 


A 


B 


YAB 


BXY 






B=B 


Y 


X 


Y 


BXY 


YAB 






B-B 


B 


A 


B 


YAB 


YAB 






Y-Y 


Y 


X 


Y 


BXY 


BXY 






B=B 



[0209] t^7j 



/ 




53 



(28) 



update-EAB 
update-ABX 

cpdate-BXY 



X Y BXY 
update-XYA - 
update-YAB - 



update-ABX - 



1 0 6 8 4 



54 



A 


£ 


A 


DBA 


- 


(EAB) 


C 


B 


C 


ABC 


- 


- 


£ 


D 


B 


CDE 


BCD 


- 


B 


A 


B 


EAB 


DEA 




0 


C 


D 


BCD 


ABC 




A 


E 


A 


DEA 


CDE 




C 


B 


C 


ABC 


EAB 




E 


D 


E 


CDE 


BCD 




B 


A 


B 


EAB 


DEA 






(c) 


W 


clear 


clear 


ABX 



(BXY) 



EAB 
AfiX 

(BXY) 



XYA 
(YAB) 



XYA 
(YAB) 



(ABX) 



(ABX) 



B 


update-XYA 






(XYA) 


(XYA) 




X 


Y 


BXY 








A 














X 


fi 


X 


ABX 




YAB 




A 


Y 


A 


XYA 


ABX 






A 


B 


X 


ABX 


XYA 






X 


B 


X 


ABX 


ABX 






A 


Y 


A 


XYA 


XYA 






X 


B 


X 


ABX 


ABX. 







[0 2 10] 

So 

[0 2] »lft^— ^OR^fc, h y ?a> 

4r* tf ^ a 9 A <0 ~ 99 £ 0 "C & 5 . 
[0 3] ifi#fi5MfeT-*«ll«r^H-^ny^H-e& 

5o • «£ 

[0 5] #Ifigt^l7D-^ft7D-f-V- 



[06] 2£#«5M*fliB»ft£^^ny^g-c& 

5. 

[07] 4^7"— WT'^ ^(C^ttSiHSLb©** 

201 ^A-^^vg^^igS 

20 2 ^A-^tK— N^r-V y i/j. 

.2 0 3 ^-^^^T'Dtj/f 

2 0 4 :/7V7*T»*>fTW 

2 11 tfr^T KUX 

2 12 ^^f^-T* 

2 13 ^TLfc^7^f 

2.1 4 r K^/<^. 




(29) 



WRS|£'6 - 1 1 0 6 8 4 



mi) 

(n+1)-//*«TKu* 



201 



211 



202 



212 

/7Vt 

203^ 



213 

7'V/f 
204. 



IA n 



IAn-1 * 



IA3 



IA2 



IA1 



BG, 



BGn-1 



BG3 



BG2 



BG1 



CB n 


cB n _r •• 


CB4 


CB3 


CB2 



214 



CB1 



2N><* 



[07] 



r 

215 



123456789 10 11 
DEC | II | 12 | 13 | K | BR | | |TARG| J1 | J2 | J3 | 

AGEN | | M | 12 | 13 j 14 | BR | | |TA*G| J1 | J2 | 

CACHE) j | M | 12 [ 13 | 14 | BR | | (TARE] J1 | 

EXEC | | | ] 11 | 12 | 13 | 14 | BR | | |TARG| 




(30) 4#H¥6- 1 1 0 6 8 4 

[02] 



A 


■ 1 _ Art 

Instr AO 


A 

A 


a 
O 




AO- 1 


Inctr • A1 
ins *r f\ l 


R 


p 


Q 


« • 
• • 


• • 4 

* • a 


P 


n 


F 

L_ 


A+na— 1 


Go To □ 


U 


t 


A 
f\ 


• • 

• • 
■ • 


• 
• 
• 




A 

A 


Q 

D 


D 


Instr DO 


A 

r\ 


D 


p 


Ut I 


Inc4r H1 

jnsir u i 


R 


c 


n 


* ■ 

• • 


■ • ■ 

• • • 


c 


n 


F 


■ • 


bO JO L 


n 


r 
c 


A 
M 


• 
• 


c 


A 
M 


Q 
□ 


X 


Instr XG 


A 
f\ 


D 

Q 


p 


Y-L 1 
At 1 


insir a i 


R 


c 

w 


n 


• • 


• a ■ 


c 


D 


E 


• • 

A-t-nx — i 


fin f n Y 


D 


E 


A 


• • 

• ■ 


• 

• 


r 
i_ 


A 


R 


n 
□ 


I-.i. OA 

instr au 


A 


n 


x 


P_L 1 




B 


x 


Y 


• • 

• • 

• • 


• • • 

• • • 

• • • 


X 


Y 


A 


QJ.K 


If ^pAnrf> Cn To C 


Y 


A 


B 


• » 


• 


A 


B 


X 


• • 


1 0 A 


Q 

& 


. A 


Y 
i 


• • 


• 
• 


X 


Y 


A 


• • 

E 


Instr E0 


Y 


A 


8 


E+1 


Instr E1 


A 


8 


X 


a • 

• ' • 


• • a 

• ■ • 

• « 4 


B 


X 


Y 


£+n e -1 


Go To A 


X 


Y 


A 


# • 

• • 


■ 


Y 


A 


B 


• • 

Y 


Instr Y0 


A 


B 


C 


y+1 


Instr Y1 


B 


C 


D 




■ • • 
• • • 


C 


D 


E 


Y+ny-1 

• • 


• * » 
Go To A 


D 


E 


A 


• 
• 


E 


A 


B 


c 


Instr CO 


A 


B 


C 


C+1 


Instr C1 


B 


C 


D 


a * 


• a » 


« 

a> 


* 


• 
• 


• • 

• • 


* ♦ 

• * • 


* 


* 


• 



C+n c -1 Go To D 




(31) 



WWPFS- 1 1 0 6 8 4 



im3] 



^ Sf5 




TA2 


eg 




s 




*— • 








< 









*2 



CM 
O 

m 



CM 



V\ CD 



(32) »H¥6- 1 1 0 6 8 4 



[04] 



<33) ftf&¥-6- 1 1 0 6 8 4 



[05] 



(34) ftH¥6- 1 1 0 6 8 4 



me] 



r>y 10547 a— r>y^7^s 10514 a—^iW 

3. 3490 o-K 403 



(35) «rBB¥6- 1 1 0 6 8 4 

(72)3gfB# h-^^ T—Ar. 

T*])%<£$tm 06877 

9 



